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I. INTRODUCTION 
American agriculture and technology continued to change during the 
1960ts, and this change continues at a rapid pace. Changes have occurred 
not only in acreages per farm but in the capital invested, credit used, 
labor employed, inputs, product sales, and the age and competence of farm 
operators. 
The capi tal and credit requirements of today's farms have increased 
because of the continued substitution of purchased for nonpurchased input s 
and an expanding farm size. Also the substitution of capital for labor 
has reinforced this trend. During the 1960- 68 period the aggregate invest-
ment in farming increased by about 40 percent. On a per farm basis, the 
increase in investment was 80 percent (15). Heady states that real estate 
capital for the farm industry will increase 5 to 10 percent by 1980, but 
since there will be fewer farms, real es t ate per farm will double (7). 
Capital used by 1980 in the form of machinery, fertilizer, and chemicals 
will increase 75 percent for the industry while per farm use will triple. 
Consequently, great capital problems are ahead for the individual farm. 
Farmers, legislators, scientis ts, agribusinessmen, and many others are 
interested in the scope of this capital need on farms which will be 
investigated in this study. 
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II. METHOD OF STUDY 
A. Previous Work Done 
This study is a follow-up of work done by Daberkow i n 1969 (3). The 
same survey schedules used by Daberkow are used as the source of informs-
tion. Daberkow and Dr. A. Gordon Ball must be credited with the design of 
the survey schedules and the coordination of the survey. 
Daberkow's thesis dealt with selected elements in the growth of the 
farm firm. Other recent studies on farm capital use are by Gross (5) and 
Rogers (12). Gross analyzed the use and costs of capital in selected beef 
feedlots in four counties of northwest Iowa. Rogers analyzed capital as 
an element of growth in farm firms. 
The author was unable to uncover any reference to other studies of 
recent origin that dealt with the complete capital needs of Iowa farmers. 
B. Objectives 
This study is a segment of a project which seeks as its major 
objective to gather information on capital use in farming and the role of 
capital in the growth of the farm firm. As ment ioned in the section on 
previous work done, Daberkow (3) analyzed the role of capital in the 
growth of the fa rm firm as well as other elements which contribute to 
growth. This study aimed to ascertain the value of capital and types of 
capital used on Iowa farms. The more specific objectives of this study 
were: 
1. Determine the relative economic importance of various livestock 
enterprises 
3 
2. Ascertain the proportion of gross sales from livestock sales 
3. Determine the relative economic importance of various crop 
enterprises 
4. As certain the proportion of gross sales from crop sales 
5. Evaluate the contribution of livestock product sales and 
miscellaneous farm income to gross sales 
6. Determine the value of equipment and types of equipment used 
7. Determine the value of personal and other-than-farm business 
property i ncluding life insurance 
8. Evaluate the importance of various credit sources and the 
relationship between farm liabilities and age of the operator 
9. Evaluate various size farms for gross sales, market share, age 
of the operator, net farm income, net nonfarm income, and 
percent return on investment 
10. Compare different farm types as to profitability, capital used, 
production assets, equity, and liabilities. 
C. Data Collection 
This study was designed to obtain completed survey s chedules which 
contained data for the entire 1968 calendar year . Male farm operators 
must have satisfied the following criteria: 
1. He must have farmed at least 80 acres in 1968. 
2. He must have operated a farm continuously since January 1, 1968 . 
In other words, he must have been a farm operator for at least 
one year. 
3. He must not be over 55 years old as of December 31, 1968. 
4. Ownership of land and/or buildings must not be in such a way 
that it was impossible to determine which part was owned by the 
farm operator and which by others. 
5. The farm operation must not be incorporated. 
6. At least 50 percent of the operators income in 1968 must come 
from the farm operation and government payments. 
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7. He must have been the decision maker of t he farm. 
The sampling staff of the Iowa State University Statistics Department 
was contacted after the above conditions were determined. Their recom-
mended sampling procedure was followed. 
The goal was to have approximately 300 completed survey schedules, 
this number being determined mainly by the amount of funds available for 
the study. Daberkow's thesis contains a copy of the schedule used in 
conducting the survey (3). Operators meeting the above criteria could 
not be sampled directly; therefore, a sample from the general population 
of farm operators was selected. By the use of a screening process, those 
operators meeting the eligibility requirements were located and inter-
viewed. In order to assure a diversity in the types of farming operations 
and to conserve field costs, the sample was concentrated in the major hog, 
cattle, and cash grain producing counties rather than the whole state. 
Using 1964 census data fo r commercial farms (13), the counties were ranked 
on each of the following characteristics: 
1. Total value of field crops sold per farm 
2. Total number of cattle and calves sold per farm 
3. Total number of hogs and pigs sold per farm. 
The universe to be sampled consisted of the 12 counties ranking 
highest in each category. Since Clinton county was in the top 12 for both 
hog and cattle sales, the universe was made up of 35 counties. These 
counties are shown in Figure 1. 
The total number of eligible operators in the universe was estimated 
in order to determine the sampling rate necessary to obtain an adequate 
number of completed schedules. This was a rough approximation . The 1964 
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Census of Agriculture (13) contained data on 1) number of farm operators 
by age categories, 2) number of farms by size classes, and 3) number of 
farm operators who worked 100 or more days off the farm. It was estimated 
that in any given year about 2 percent of farm operators in Iowa are in 
their first year of operation. According to U.S.D.A. data, the total 
number of all farms in Iowa had declined 9 . 3 percent since 1964. Using 
these data, an estimate of the total number of eligible operators in the 
universe was made. It appeared that a sampling rate of 1 out of 104 
would give the desired number of eligible operators. 
A sample of area segments was selected from each of the 35 counties 
at the prescribed rate using Master Sample of Agriculture materials. All 
eligible operators living in these area segments were designated to be 
interviewed. The total sample consisted of 104 area segments expected 
to contain slightly less than 3 eligible operators each. Each of the 
counties selected for the sample contained 3 to 5 segments. 
Interviewers, who were supervised and employed by the Statistics 
Sampling Department at Iowa State University , were sent to interview 
each resident of the selected segments. 
A total of 418 farm operators was identified in the sample. Of this 
total, 221 farm operators were eligible to be interviewed. The aggregation 
of total interviewed, total refused, and those farmers not at home gives 
the number of total eligible farms. The number of farms eligible as a 
proportion of the number identified as well as the total number identified 
was less than expected. Since the expected number of eligible operators 
in the universe was based on a very rough estimate, it is probable that 
the expected number was too high. Interviews were obtained from 177 of 
7 
the 221 eligible operators. Of the 44 remaining, 10 could not be found at 
home after repeated calls and 34 refused to be interviewed. The sampling 
results are shown in Table 1. 
Table 1. Sampling results and reasons for ineligibility 
Ineligible 
households 
II 
Eligible 
operators 
Nonfarm 202 
Female operator 2 
Less than 80 acres 23 
Did not farm in 1968 3 
Greater than 55 years of age 109 
Partnership 25 
Corporation 1 
Less than one-half income from farm 34 
Not decision maker 0 
Total ineligible 399 
Total interviewed 
Total refused 
Not at home 
Total eligible 
II 
177 
34 
10 
221 
The schedule questions were directed toward such aspects of the farm 
organization as the land owned and operated, buildings used, and equipment 
and machinery used. Social-economic questions pertaining to inheritance, 
education of household members, and number of years farming were also 
included. Crop sales, livestock sales, miscellaneous farm income, and 
livestock product sales were other aspects which the questionnaire was 
designed to obtain. Other sections dealt with the estimation of net farm 
and nonfarm income, farm and nonfarm liabilities, and personal and other-
than-farm business property. Also a section on custom work done for 
others and custom work hired as well as the amount of labor used on and 
off the farm was included . The last few pages of the schedule attempted 
to ascertain the prevalence of unused resources, internal restraints on 
growth, and the availability of resources. 
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III . ANALYSIS AND RESULTS 
A. Livestock Analysis 
1. Livestock sales 
Table 2 presents the number and value of livestock sales per farm. 
The first objective is to show the relative economic importance of 
different livestock enterprises on Iowa farms . Cattle sales of $22,634.12 
represented 64.85 percent of total livestock sales. Hog sales of 
$11,378.47 were 32.60 percent of total livestock sales. The sales from 
these two enterprises far exceeded the sales from the enterprises of 
sheep, poultry, and miscellaneous livestock which collectively accounted 
for only 2.53 percent of sales income. 
Table 2. Number and value of livestock s a les per farm 
Average Total Respondent's Proportion of 
Sales value value share total value 
{ 112 {~2 {~2 {%2 {%2 
Sows 18.04 63.02 1136.83 86.69 
Pigs 124 . 06 36. 72 4455.44 88 .27 
Other hogs 140.38 40.51 5686.20 89.80 
Total hogs 11378.47 32.60 
Fed cattle 70.77 267.85 18955.63 88.04 
Feeders 16.11 180.36 2905.56 89 . 81 
Cows 1.82 200.24 364.44 84.06 
Calves and vealers 3.54 56.31 199.34 97.74 
Other cattle 0.80 261.44 209.15 98.75 
Total cattle 22634.12 64.85 
Lambs 6.64 24.72 164.11 95.03 
Sheep 0 .49 10.31 5.05 95.91 
Total sheep 169.16 0.48 
Chickens 67.93 0.32 22.02 98.33 
Other poultry 126.22 4.62 583.29 61.94 
Total poultry 605.31 1. 73 
Horses and ponies 0 . 37 303.65 112.35 97.29 
Goats 0.02 4.00 0.08 0.00 
Total miscellaneous 112. 43 0.32 
Total livestock 34899.49 
9 
A second but related objective is to analyze the makeup of each 
livestock enterprise. Fed cattle sales of $18,955.63 were by far the 
leading revenue source from cattle. The sales of calves and vealers 
were the smallest revenue source from cattle with a value of $199.34. 
Hog sales ranged from $1,136.83 for sows to $5,686.20 for other hogs. 
The third objective is to determine the proportion of gross sales 
plus miscellaneous farm income which is derived from livestock sales. 
In this study, the mean gross sales plus miscellaneous farm income was 
$46,094.95 as shown in Table 3. Total livestock sales of $34,899.49 were 
75.71 percent of gross sales plus miscellaneous farm income. Livestock 
sales obviously comprise a large portion of gross revenue on Iowa farms. 
One might conjecture that livestock prices rather than crop prices will 
have a more profound effect on income. 
Table 3. a Gross sales plus miscellaneous farm income per farm by source 
Source 
Livestock sales 
Livestock product sales 
Crop sales 
Miscellaneous farm income 
Total 
Average 
value 
($) 
34899.49 
1921.87 
6615 . 24 
2658.35 
46094 . 95 
'\ralues include share not owned by the respondent . 
Proportion of 
total value 
(%) 
75.71 
4.17 
14.35 
5.76 
Table 2 also contains respondent's share of livestock sales. This is 
included to determine the extent of ownership by individuals other than 
the respondent. Landlords, relatives, or processing firms may own the 
livestock which the respondent has cared for. The range of respondent ' s 
10 
share was from 61 . 94 percent for other poultry to 98.75 percent for other 
cattle. Of special interest is the low figure for other poultry consisting 
mainly of turkeys. One might surmise that contracting, a form of vertical 
integration, is occurring in the turkey industry. The processing firm 
which owns the turkeys pays the farmer for raising them. 
2. Livestock product sales 
Table 4 presents the average sales of livestock products. The total 
value of livestock product sales was $1,921.87 per farm. The range was 
from $1,487.85 for milk to $0.42 for other livestock products. It is 
obvious, t~erefore, that while dairy products were an important source of 
income for Iowa farmers, sales of eggs added an average of only $371.14 to 
gross farm income and wool sales were of only minor importance. As shown 
in Table 3, livestock product sales were 4 . 17 percent of gross sales plus 
miscellaneous farm income on Iowa farms. 
Table 4. Livestock product sales and respondent's share per farm 
Sales Respondent's share 
% 
Butterfat 48.53 100.00 
Milk 1487.85 88.74 
Eggs 371.14 99.46 
Wool 13.93 94.25 
Other 0.42 100.00 
Total 1921.87 
3. Livestock inventory 
Table 5 contains the number and value of livestock inventory per farm. 
Total livestock inventory was $21,432.72 . Cattle inventories averaged 
11 
$15,849 .76 or 73 .95 percent of total livestock i nventories. Hogs accounted 
for $5,039.93 which was 23.51 percent of total livestock inventories. 
Sheep, poultry, and miscellaneous l i vestock had shares of 0.91, 0.24, and 
1.38 percent, respectively. 
Table 5 . Number and value of livestock inventory per farm 
On Average Total Respondent's Proportion of 
hand value value share total value 
{112 {~2 {~2 {%) {%2 
Sows and gilts 25.62 67.45 1728.12 88.87 
Boar s 0.94 105.81 99.46 87 . 23 
Market hogs 123.83 25 .94 3212.35 88.16 
Total hogs 5039.93 23.51 
Milk cows 4.26 254.21 1082.94 90.37 
Beef cows 11.53 219.73 2533.47 81.26 
Heifers (breeding) 2.25 179.49 403.85 91.11 
Calves (under 300 lbs.) 5.33 79 . 89 425.80 88 . 55 
Feeder cattle 62 . 68 178 . 48 11187 . 08 86 .67 
Bulls 0.58 373.48 216.62 86.20 
Total cattle 15849.76 73.95 
Ewes 4 . 44 21.07 93 . 56 96.17 
Lambs 0.19 10.47 1.99 100.00 
Rams 0.30 20.93 6.28 100 . 00 
Feeders 4.24 21.99 93.22 100.00 
Total sheep 195.05 0.91 
Hens and pullets 85 . 58 0 . 57 48 . 95 99.31 
Rooster s 0.60 0.83 0.50 100.00 
Other poultry 0.58 4.15 2.41 50 . 00 
Total poultry 51.96 0.24 
Horses and ponies 1.10 269.08 295.99 92 . 72 
Goats 0.02 6.50 0.13 100 . 00 
Total miscellaneous 296 .12 1.38 
Total livestock 21432 .72 
Respondent's share of livestock inventories ranged from 50 . 00 percent 
for other poultry to 100.00 percent for lambs, feeder sheep, rams, roosters, 
and goats. 
One may surmise from Table 2 and Table 5 that a large proportion of 
Iowa feeder cattle is imported. The average number of beef cows on hand 
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was 11.53. If you assume one calf per cow annually, 11.53 calves were 
produced per farm . Average sales of feeders and fed cattle were 86.88 
(Table 2). The difference of 75 .35 must be purchased in other states 
for feedout in Iowa. 
Of some import is the number and value of inventories (Table 5) 
needed to generate the livestock sales of Table 2. The division of sales 
by capital invested is known as the turnover ratio and is used to measure 
the capital intensity of an enterprise. Hog inventories of $5,039.93 
generated $11,378.47 of sales. This is a turnover ratio of 2.26. Cattle 
inventories of $15,849.76 generated sales of $24,170.50 when milk and 
butterfat sales are included representing a turnover ratio of 1.52. A 
low turnover ratio means a capital intensive enterprise. Therefore, 
cattle enterprises are more capital intensive than hog enterprises. For 
this analysis, we must assume the inventory on December 31, 1968 is 
representative of the inventory throughout the year. 
B. Crop Analysis 
1. Crop sales 
Table 6 presents the quantity and value of crop sales per farm. One 
objective is to ascertain the leading crop enterprises in Iowa. Total 
crop sales were $6,615.24. The largest proportion, 47.01 percent, was 
from soybean sales, $3,110.39. The second highest sales came from corn, 
$2,941.13. Corn and soybeans together comprised 91.46 percent of crop 
sales. 
Of special interest is that the value of soybeans sold was greater 
than the value of corn sold. The average gross revenue from an acre of 
13 
a 
Table 6. Quantity and value of crop sales per farm 
Corn (bu.) 
Oats (bu.) 
Soybeans (bu.) 
Sweet corn (tons) 
Popcorn (tons) 
Straw (tons) 
Silage (tons) 
Hay (tons) 
Orchard products (bu.) 
Corn shucks (tons) 
Milo (bu . ) 
Total 
Sales 
2912 . 01 
190.31 
1249 .15 
1.36 
0. 64 
13.36 
0 
1.89 
0.56 
0 
0 
Value of 
sales 
($) 
2941.13 
123 . 70 
3ll0.39 
34.58 
33.28 
334.04 
0 
36.42 
1. 70 
0 
0 
6615.24 
Respondent's 
share 
(%) 
84.51 
86.97 
86.76 
50.00 
100.00 
99.96 
0 
89.98 
100.00 
0 
0 
Proportion of 
total value 
(%) 
44 . 45 
1.86 
47 . 01 
0 .51 
0.50 
5.04 
0 
0 . 55 
0.02 
0 
0 
a 
Includes market sales, grain placed under loan, and purchase agree-
ment grain delivered to government during 1968. 
corn was greater than that from soybeans when using 1968 prices as shown in 
the Appendix and average yields (14). Secondly, more corn acres were 
harvested in Iowa than soybeans (14). You might therefore expect corn 
sales to far exceed soybean sales if consideration was not given to the 
nature of these crops. Soybeans must be processed for feeding while corn 
can be fed directly t o livestock in one form or another. Therefore, the 
direct disappearance of corn is to be expected though its comparative 
magnitude was not known . The value of corn sold was less than the value 
of soybeans sold because of this direct disappearance of corn . 
A second objective is to analyze the proportion of average gross sales 
plus miscellaneous farm i ncome which was crop sales. As presented in Table 
3, c rop sales of $6,615 . 24 were 14.35 percent of gross sales plus miscel-
laneous farm income. 
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2. Crop inventory 
Table 7 presents the average quantity and value of crop inventory . 
The total value of crop inventory was $10,674.61 . The largest proportion, 
65.57 percent, was in corn inventories. Soybeans and hay inventories had 
proportions of 11.63 and 11.01 percent, respectively. 
Respondent's share ranged from 100 .0 percent for corn shucks or 
stalks to 57 .89 percent for milo. 
Table 7. Quantity and value of crop inventory a per farm 
On Value of Respondent's Proportion of 
hand inventory share total value 
(//) ($) (%) (%) 
Corn (bu.) 6930.57 6999.87 86.70 65 . 57 
Oats (bu.) 577 .06 375.09 90.08 3.51 
Soybeans (bu.) 498.68 1241.72 89.55 11. 63 
Sweet corn (tons) 0 0 0 0 
Popcorn (tons) 0 0 0 0 
Straw (tons) 8.58 214 . 55 91.65 2.00 
Silage (tons) 71.84 646.58 92.16 6 . 05 
Hay (tons) 60.93 1175.88 81 . 24 11.01 
Orchard produc ts (bu.) 0 0 0 0 
Corn shucks or stalks (tons) 0.28 3.96 100 . 00 0.03 
Milo (bu.) 21.47 16.96 57.89 0.15 
Total 10674.61 
a 
Includes quantity sealed. 
C. Miscellaneous Farm Income Analysis 
Table 8 presents the value of miscellaneous farm income per farm . The 
f irst objective is to ascertain the relative economic importance of each 
source. The total miscellaneous farm income was $2,658 .35. Of this total, 
$1,893.30 came from government payments under the feed grain and wheat 
program . The respondent's share of these payments was 90. 42 percent with 
15 
the remainder going to relatives, landlords, and others. The other 
government subsidy programs shown in Table 8 were of much less importance 
on the average. This does not say that these lesser programs were not 
important to particular farms. 
Table 8. Miscellaneous farm incomea and respondent's share per farm 
Machine work off farm 
Cash rent from farm land and buildings 
Cash sale of old machineryb 
Sale of wood and lumber 
Crop or livestock insurance indemnity 
Cooperative dividends 
Wool subsidy 
Agricultural conservation payment 
Government payment under feed 
c grain and wheat program 
Soil bank payment 
Storage paymentd 
Other 
Total 
a 
Excludes gas tax refund. 
Value of miscellaneous Respondent ' s 
farm income share 
363.45 
33.42 
7.74 
0 
167.79 
105 .16 
5.93 
32.02 
1893.30 
0 
49.96 
1.59 
2658.35 
% 
91.70 
99.00 
96.85 
0 
99.00 
98 . 72 
95.54 
98.01 
90.42 
0 
77.48 
95.18 
bExcludes value of machinery traded in on other machinery. 
c 
Includes diverted acres payments but excludes Commodity Credit 
Corporation loans. 
dExcluded here if included in soil bank payment. 
Machinery comes in discrete sizes and is known as a lumpy input. For 
example, a farmer may need more than one tractor to complement a fixed 
amount of land. When he purchases two tractors, he has excess capacity. 
The average machine work off farm was $363.45 which s hows an attempt to 
16 
use excess capacity created by lumpy resources. This lowers the f ixed 
costs per unit. 
The second objec tiv e i s to determi ne the proportion of gross sales 
plus miscellaneous farm income which comes from miscellaneous farm income. 
Table 3 shows that this was 5.76 percent. 
One might conjec ture from the data of Table 8 that government 
payments are important. Even though they are a small proportion of gross 
sales plus miscellaneous farm income, these government payments will 
represent a much larger proportion of net income because many of the pro-
duction expenses are absent. 
D. Equipment and Supply Inventory 
1. Equi pment inventory 
Table 9 displays the value of owned and rented equipment per farm . 
The distinction between machinery and equipment is best made by studying 
the questionnaire (3), but basically machines are mechanisms used in the 
field while equipment is used mainly or exclusively at the farms tead. 
The value of equipment used is the aggregated figures for completely-
owned, partially-owned, rent-free, and rented equipment. The total 
i nvestment in equipment used was $6,543.38 per farm. Obviously, fixed 
l ivestock equipment of $1,839 .05 comprised the largest proportion (28.11 
percent) of total equipment used. The value of $1,224.20 for the water 
system equipment placed it second highest in capital requirements for 
equipment and represented 18.71 percent of all such investment . 
Table 9 is of particular interest since most studies focus on the 
value of machinery used per farm. Each kind of equipment taken individually 
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has little economic importance relative to a machine such as a tractor, 
but when aggregated this is not true. As mentioned previously, the value 
of equipment used was $6,543.38 per farm. It was found that the total 
value of machinery used was $16,145.11 per farm (Table 25) . 
The aggregation of rent-free, rented, and the share of partially-
owned not owned by the respondent divided by equipment used yields the 
percent of equipment used but not owned. This is an indication of the 
extent of purchasing productive services rather than owning resources. 
An average of 25.3 percent of the value of equipment used was not owned 
by the respondent. Thus sharing and renting are very important alterna-
tives to ownership of equipment. An average of $1,932.14 of equipment on 
Iowa farms was not owned by the respondent. This is a reflection of the 
large number of respondents who do not own the farmstead from which they 
base their main operation. 
2. Supply inventory 
The value of farm-supply inventory per farm is presented in Table 10. 
Included in this inventory are such things as fertilizer, chemicals, feed 
supplements, and miscellaneous items (gas, oil, grease, and repairs) . 
The total value of farm-supply inventory was $495 . 12 per farm . The range 
was from $250.84 for feed supplements to $31.02 for chemicals. These 
figures would most likely vary considerably if the survey was taken at a 
different time than at the end of the year. One would expect the inventory 
of fertilizer, chemicals, and miscellaneous items to be considerably higher 
during the planting season. 
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Table 10. Value of farm-supply inventory per farm 
Farm-supply item 
Fertilizer 
Chemicals 
Feed supplementsa 
Miscellaneousb 
Total 
~rotein and mineral additives. 
bGas, oil, grease, repairs, and etc. 
Value 
($) 
59.77 
31 . 02 
250.84 
153.49 
495.12 
E. Personal and Nonfarm Business Property 
Farming has traditionally been closely tied to family living, such 
that internal financing is affected by the consumption and saving decisions 
of the family. In other words, devoting more resources to nonfarm assets 
stifles internal financing and therefore growth of the farm firm. Table 
11, which displays the value of personal and other-than-farm business 
property per farm, is presented because of this close tie. The total value 
of personal and other-than-farm business property was $22,121.19. Of this 
amount, 96.75 percent was the respondent's share. Total assets per farm 
were $131,905,75 (Table 23); therefore, 16.20 percent of total assets were 
in the form of personal and other-than-farm business property. Thus a 
large share of total assets was devoted to nonfarm assets. This is of 
interest because it is an indication of a trend toward more emphasis on 
personal and nonfarm business property. One might hypothesize that had 
the study been conducted five to ten years earlier, it might have revealed 
a smaller percentage of total assets in the form of personal and other-
than-farm business property . 
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Table 11 . Value of personal and nonfarm business property per farm 
Home and garage 
Clothing and personal items 
Household equipment and furnishings 
Accounts receivable 
Life insurancea 
Savings accounts 
Stocks 
Bonds 
Cash in checking accounts 
Family automobile 
Recreational assetsb 
Trust funds 
Nonfarm residential and real estate properties 
Nonfarm business properties 
Total 
a 
Cash value. 
b 
Boats, planes, and etc. 
Fair market 
value 
6968.36 
1142.65 
3235 . 59 
320.95 
2279 .11 
1448.53 
865.14 
531.36 
1734. 71 
1843 . 47 
73.73 
302.82 
924. 21 
450 . 56 
22121.19 
Respondent's 
share 
% 
99.18 
100.00 
99.56 
100.00 
94.67 
95.24 
100.00 
99.44 
98. 53 
96.85 
82.63 
1.11 
96. 63 
93.73 
96.75 
Of interest is the amount of resources devoted to nonfarm earning 
ventures such as life insurance, savings accounts, stocks, and bonds. 
These had average values of $2,279.11, $1,448.53, $865.14, and $531 . 36, 
respectively. Rather than devoting all resources to the farming operation, 
farmers are using alternative investment plans. These alternative funds 
can be liquidated easier and faster than most farm assets . They therefore 
serve as an easily accessible source of cash when unexpected emergencies 
occur. Also this shows an attempt by farm operators to plan for the 
future. They are setting aside funds which will be available for retire-
ment income. 
Table 12 reveals the face and cash value of life insurance per farm 
family. The total face value of life insurance was $12,884.75 per farm 
21 
family. The range of face values was from $11,438.42 for the respondent 
to $539.22 for the respondent's wife. 
Table 12. Face and cash value of life insurance per farm family 
Respondent 
Wife 
Children 
Total 
1. Credit source 
Face value 
11438.42 
593.22 
853.11 
12884.75 
F. Farm and Nonfarm Liability Analysis 
Cash value 
2157.67 
50.98 
70.46 
2279.11 
The need for more financial capital is a management problem of farmers 
arising out of farm size and the use of additional purchased inputs. Table 
13 is presented to give some indication of this need for borrowed capital. 
The objective is to ascertain not only the value of credit used, but also 
the extent of use of each source. Total liabilities were $22,606.87 per 
farm. Commercial banks were by far the leading source of credit. An 
average of $7,550.05 was borrowed from commercial banks, and this was 
33.40 percent of total liabilities. The second leading source of credit 
was land contracts with a proportion of 22.81 percent. Insurance 
companies were used to the extent of $3,108.59 of credit per farm which 
was 13.75 percent of the total liabilities. The quasi-governmental lending 
agencies (Federal Land Bank, Production Credit Association, and Farmers 
Home Administration) comprised 20.32 percent of total liabilities. The 
breakdown was as follows : Federal Land Bank, $2,289.06; Production Credit 
Association, $1,158.76; and Farmers Home Administration, $1,144.35. The 
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proportions were 10.13, 5.13, and 5.06 percent, respectively. One sees 
that dealer credit is not extensively used. 
Farm liabilities of $22,173.52 greatly exceeded nonfarm liabilities 
of $433.35. Credit is a unique input because it can be used for more than 
one purpose. Thus, the substitution of one kind of credit for another is 
possible. For this reason the breakdown into farm and nonfarm liabilities 
may be ambiguous. A farmer may borrow from a bank for operating capital, 
but the money can be used for nonfarm purposes. Of course, he may also 
borrow the reverse way too. One would expect that the substitution of 
production credit for consumption credit occurs because production credit 
can be obtained at lower interest rates. Therefore, nonfarm liabilities 
were most likely understated in this study while farm liabilities were most 
likely overstated. 
2 . Regression analysis of total farm liabilities and age of the operator 
The objective is to ascertain whether or not farm operators decline 
the use of borrowed capital after a certain age. As a starting point, it 
is hypothesized that farm operators attempt to free themselves of debt at 
middle age (35-45 years old). The model used can be expressed as 
where 
th Yi = value of total farm liabilities for the i observation 
(i = 1, 2, . .. , 177) 
80 intercept coefficient 
81 = linear coefficient 
24 
e
2 
= quadratic coefficien t 
xi= age of the operator for the ith observation 
e1 = random error 
This model was chosen because it is a quadratic and, therefore, is consis-
tent with the hypothesis that total farm liabilities will reach a maximum 
when farm operators are at middle age and decline thereafter. 
The fitted regression equation is 
2 
-31107.816 + 2394.857xi - 26.149xi 
(45029.047) (2286.711) (28.060) 
where the standard errors are in parentheses. The first two derivatives 
of this function are 
f'(xi) 2394.857 - 52.598xi 
f"(xi) = -52.598 
Setting the first derivative to zero and solving the resulting linear 
equation 
2394.857 - 52.598xi = 0 
one obtains the age of the operator, 
xi= 45.79 years 
Because the second derivative is negative, this age of the operator is 
established as a maximum. Farm operators reach a debt ceiling at 45.79 
years of age. 
25 
The regression analysis (Table 14) shows that the F-ratio calculated 
1 
for e2 is insignificant Because a2 is not s ignificantly di fferent f rom 
zero, one must conclude that even though ther e is a decline in t otal farm 
liabilities after the operator is 45 . 79 years of age , the decline is 
nonsignificant. Since the dec reas e in total farm liabilities is nonsig-
nificant, the hypothesis is r ejected . 
Table 14 . Regression analysis using age of the respondent as the 
independent variable 
DeEendent var iabl e: Total farm liabilities 
Variation source DF Mean sguare 
SS ( a0) 1 81226629000 
Residual 176 839525630 
SS(e1/eo) 1 1054358000 
Residual 175 838297860 
ssce2/ e0 ,a1) 1 728550660 
Residual 174 838928380 
Total 177 
F-ratioa 
96. 75** 
1. 26 
0.87 
a * . In t his and al l successive tables displaying F-values , 1ndica tes 
significance a t a = 0.05, and ** indicates significance at a = 0.01; 
namely, that the calculated F-values so d i splayed exceed the F-value for 
the cor r esponding degrees of f reedom from a table of points for the 
distribution of F while a is the probability of rejecting the original 
hypothesis if it i s true. 
1 
In the remainder of t his thesis the term significant is used only in 
the statistical sense . The term "significant " is used t o indicat e t he 
results of an analysis of variance; namely the F-ratio c a l culated from 
the mean squares is greater than the F-value for the corresponding degrees 
of f reedom t aken from the t able of points for the distribution of F. 
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Credit is one of three or more ways to get control of resources which 
in turn generate profit and income. It is not sound management practice 
to dec line the us e of credit after middle age if its use continues to be 
pr of itable . Th i s a nalys is has shown that f a rm operators do not s ignifi-
cantly decrease the use of credit after middle age. However, it was shown 
that farm operators fail to increase the use of credit after 4S.79 years 
of age. 
As mentioned previously , this study was limited to farm operators SS 
years old or younger. The findings from this regression analysis would 
likely have differed if this criteria was not imposed. One might conjec-
ture that if this condit ion was lifted, the debt ceiling would have been 
reached at an earlier age than 4S.79 years. This is likely because many 
of the operators over SS years old would have few farm liabilities and 
thereby cause the fi tt ed regression curve to begin sloping downward sooner. 
This would make the maximum farm liabilities occur at an earlier age. 
Furthermore, one might expect the decrease in farm liabilities after this 
maximum to be significant . 
3. Regression analysis of real estat e liabilities and age of the operator 
The credit from Federal Land Bank and land contracts is aggregated to 
give real estate liabilities. These two sources are used because by and 
large these loans would be for real estate. There was no way of de termin-
ing from the survey schedules uses made of credit obtained from other 
sources. 
It is hypothesized that farm operators a ttempt to free themselves of 
real estate liabilities at middle age. Once again the quadrat ic model is 
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chosen to fit the hypothesis. This model is the same as the one presented 
in the previous section except real estate liabilities is used as the 
dependent variable. The fitted regression equation is 
8443.664 + 87J.35Jxi - ll.223xi2 
(26998. 629) (1371. 070) (16. 824) 
where the standard errors are in parentheses. The first two derivatives 
of this function are 
873.353 - 22.458xi 
-22.458 
Se tting the first derivative to zero and solving the resulting linear 
equation 
873.353 - 22.458xi = 0 
one obtains the age of the operator, 
xi 38.89 years 
Because the second derivative is negative, this age is established as a 
maximum. Farm operators have maximum real estate liabilities at 38 . 89 
years of age. 
The regression analysis (Table 15) shows that the F-ratio calculated 
for e2 is nonsignificant. Because e2 is not significantly different from 
zero, one must conclude that even though there is a decline in real estate 
liabilities after the operator is 38.89 years of age, the decline is 
nonsignificant. The hypothesis is therefore rejected . 
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Table 15. Regression ana l ysis using age of the respondent as the 
independent variable 
DeEendent variable: Real es tate liabilities 
Variation source DF Mean sguare F-ratio 
SS ( Bo) 1 105314060000 352 .18 ** 
Residual 176 299033090 
SS(81/8£) 1 18321408 0.06 
Residua 175 300637180 
SS(S2/8£,81) 1 134349180 0.45 
Residua 174 301592830 
Total 177 
G. Farm Size Analysis 
1. Gross sales 
In this section, gross sales plus miscellaneous farm income is used 
as a measure of farm size. The next section uses acres in place as a 
measure of farm size . Other measures of size commonly used are number of 
animals, number of workers, total investments, net returns, and size of 
main enterprise (4). 
We are reminded freq uently that some farms at the upper end of size 
far exceed the sales , production, and input use of farms in gener al. For 
example, in 1968 the top one-third of farms produced 86.4 percent of the 
nation 's cash farm receipts, while the top 6.4 percent produced a lmost 
one-half of the cash receipts (16). One objec tive of this section is to 
ascertain the extent of this heterogeneity on Iowa farms. 
Table 16 displays farm numbers and output by gross sales classes. 
The largest proportion (27.12 percent) of farms had between $10,000 and 
$19,999 of gross sales plus miscellaneous farm income. These farms 
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produced 9.4 5 r erc 0nt of t o t a l s a l es. The top 2 .82 pe rc ent (c l as s X in 
t e rms of gros s sa l es ) produced 14.36 per cent of total sales. Of some 
import i s the comparison of farms whic h had gross sales above the mean 
of $40 , 987.20 wi th those f arms wi th gross sal es below the mean. The top 
29.94 percent ( c lasses V through X) of f a rms produced 62.97 percent of 
total sales . The bottom 70.06 percent (classes I through IV) of farms 
produced 37.03 percen t of total sales . 
Table 16. Farm numbers and output by gross sales 
Gross sales Proportion of Mean value Proportion of 
c l assesa Farms t o tal farms of each c l ass t o tal sales 
($) (II) (%) ( $) (%) 
I Less than 10,000 12 6.78 8451 . 66 1. 40 
II 10,000- 19,999 48 27.12 14278.89 9 . 45 
III 20,000- 29,999 32 18.08 24814.44 10 .95 
IV 30,000- 39,999 32 18.08 34525 . 69 15.23 
v 40,000- 49,999 13 7 . 34 43535.07 7.80 
VI 50,000- 59,999 10 5.65 55156.48 7.60 
VII 60,000- 89,999 10 5.65 68788.88 9.48 
VIII 90,000-119,999 10 5.65 106044 . 12 14.62 
IX 120,000-149,999 5 2.82 132295.56 9.12 
x 150 , 000 and over 5 2.82 208343.38 14 . 36 
All farms 177 100.00 40987 . 20 100.00 
a!ncludes misce l laneous farm income . 
It is the farms with gross sales above $40,000 which are setting the 
pace, and it is the farms with sales below $40, 000 which must expand in 
order to stay competitive. For it has been long recognized that to have 
a satisfactory net return, a farm business must be organized to have a 
good gross return. One might surmise that those farms with sales greater 
than $40,000 constitute the expanding sector of agriculture, while those 
farms with less than $40,000 consti tut e the contracting sector. In other 
30 
words, one might expect the number of farms in classes I through I V to 
decline while the number of fa rms in classes V through X to increase. 
Hopefully, this will serve as a pilot study. If so, time series data 
will be available and it will be possible to ascertain whi ch economic 
classes have expanded or contracted . 
Having said that a satisfactory net return depends on a good gross 
return, data in Table 17 support that statement. Net income realized 
from farming ranged f r om $3,916.67 for class I to $15,700 . 00 for class X, 
and the average net farm income was $8,104.52. 
Table 17. Net income per farm by gross sales 
Gross sales 
classes8 
I 
II 
II I 
IV 
v 
VI 
VII 
VIII 
IX 
x 
($) 
Less than 10,000 
10,000- 19,999 
20,000- 29,999 
30,000- 39,999 
40,000- 49,999 
50,000- 59,999 
60,000- 89,999 
90, 000-119 '999 
120,000-149,999 
150,000 and over 
All farms 
Net farm 
income 
( $) 
3916 . 67 
5666 . 66 
8843.75 
8906.25 
9423.07 
7700. 00 
8800 . 00 
10999.99 
14300.00 
15700 .00 
8104 . 52 
a . 
Inc ludes miscellaneous farm income. 
Net non farm 
income 
( $) 
1083.33 
666 . 67 
343.75 
281. 25 
538 . 46 
300.00 
100.00 
700 . 00 
400.00 
0 
480 . 23 
Total net 
income 
($) 
5000 . 00 
6333.33 
9187 . 50 
9187.50 
9961 . 53 
8000.00 
8900 . 00 
11700 . 99 
14700 . 00 
15700.00 
8584.74 
Net farm income varied directly with gross sales except for classes 
VI and VI I. Further r esearch was conducted to determine the reason for 
these excep tions. The author first ascertained whether or not class VI 
had far more production assets relative to pr evious classes, thus c r eating 
large depreciation expenses and lowering net income . It was found that 
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class VI averaged $140,404 of produc tion assets as compared to $114,404 
for class V. This seems reasonable since the average sales of class VI 
were approximately 13 percent higher than class V. Secondly, the author 
determined wheth er farm liabilities were extremely high for c l ass VI, thus 
meaning large interest payments whi ch would lower net income . Once again 
the f i ndings did not support this. The average farm liabilities for c lass 
VI were $27,168 as compared to $34,166 for class V. Further research 
found that 4 out of the 10 farms in class VI had a net farm income of less 
than $5,000 . Because the sampling included these four farms, the average 
net farm income for class VI was low . 
Class VII also was one of the exceptions as far as net farm income. 
Two reasons for this were found. First, it was found that the average 
produc tion assets of class VII were extremely high relative to the other 
classes. Class VII averaged $239,974 of produc tion assets as compared to 
$140,404 for c lass VI and $210,447 for class VIII. Secondly, the average 
farm liabilities of class VII ( $46 ,531) were high compar ed t o c lass VI 
($27,168) and class VIII ($47,590). 
From the data, it appears that net nonfann income varies inversely 
with gross sales. The low levels of net farm income in the smaller gross 
sales classes made it essential t o s upplement net farm income with net 
nonfann income. The average net nonfarm income averaged $480.23 , and 
ranged from zero to $1,083.33. 
When net nonfarm income was added to net farm income, total net 
income for all families averaged $8,584.74, and ranged from $5,000.00 
for class I to $15,700.00 for class X. Only 35 .03 percent of the farm 
families had a net income higher than the average. While $8,584.74 
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seems to be a fai rly a dequate income for a farm fam1 l y , the figure i ~ 
misleading since only 35.03 percent of fami lies exceeded this ave r age . 
The average a ge of the operator was 42 . 6 years, and the range was 
from 38.S fo r class V to 46.0 fo r class VIII according t o Table 18 . Fr om 
the raw data , ther e a ppears to be no s i gnifican t rela tionship between 
gross sales and age of the oper ator. 
Table 18. Age of the operator by gross sales 
Gross sales 
classes a Age 
($) (vears) 
I Less than 10,000 42 . 2 
II 10,000- 19,999 43 . 8 
III 20,000- 29,999 42 .8 
IV 30,000- 39,999 40.5 
v 40,000- 49,999 38 . 5 
VI 50,000- 59,999 44 . 6 
VII 60,000- 89,999 43.7 
VIII 90 ,000-119,999 46 . 0 
IX 120,000-149,999 40.6 
x 150,000 and over 44.6 
All farms 42.6 
alncludes miscellaneous farm income . 
I n order to be more precise, regression analysis is us ed t o test the 
following hypothesis : middle age farmers reach a growth plateau and have 
little desire to increase in size . Gross s a les is being used as a measure 
of fa rm size. 
The mod el used can be expressed as 
where 
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the value of gross sales for the ith observation 
(i = 1, 2, . . . , 177) 
inte r cept coeffic ient 
linear coeff i c ient 
a2 = quadratic coefficient 
age of the operator for the ith obs ervation 
r andom error 
This model is used because it fits the hypothesis . It is expected that 
gross sales will decline after a certain age. Ther efore , the quadratic 
term is included in the model. 
The fitted regression equa tion is 
Yi -87468 . 125 + 6431.154xi - 76 . 884xi 2 
( 66219 . 125) (3362 . 808) (41. 264) 
where the standard errors are in parentheses . The first two derivatives 
of this function are 
f ' (xi) = 6431 . 154 - 153 .768xi 
f " (xi) -153. 768 
Set ting the fi rs t der ivative to zer o and solving the resulting linear 
equation 
6431 . 154 - 153.768xi 0 
one obtains the age of the operator, 
xi = 41.82 years 
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Because the second derivative is negative, this age of the operator is 
established as a maximum. Farm operators have a maximum gross sales at 
41.82 years of age. 
The regression analysis (Table 19) shows that t he F-ratio calculated 
for s2 is nonsignificant. Even though a maximum gross sales is established 
at 41.82 years of age, the decline thereafter in gross sales is nonsig-
nificant. These data support the hypothesis that middle age farmers r each 
a growth plateau and have little desire to increase in magnitude of sales. 
Table 19. Regression analysis using age of the operator as the independent 
variable 
DeEendent variable : Gr oss sales El us miscellaneous farm income 
Variation source DF Mean sguare F-rati o 
SS(Bo) 1 297346010000 162. 25** 
Residual 176 1832672500 
SS( 81/ Bo) 1 56584500 0 .31 
Residual 175 1839911200 
SS(B2/ Bo, B1) 1 6298353700 3 .47 
Residual 174 1814287000 
Total 177 
Table 16 showed that the larger farms in terms of gross sales 
definitely enjoyed a larger absolute return (net income) than the smaller 
farms . This is expected since the volume of business and the investment 
are mu ch larger . These absolute returns give no indicat i on of the percent 
return on investment on large farms as compared with that on small farms. 
Percent return on investment is defined for the purposes of this study as 
net farm income divided by production assets. Production assets are the 
farm capital owned by the respondent. Much literature is devoted to 
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analyzing whether long-run cos t economies exis t in farming. It appears 
that a range of cost economies prevails, but how far decreasing costs 
extend and whether they merge immediately with increasing costs has not 
yet been established . lf this range of decreasing cos ts exists, one 
might expect percent return on investment to increase as fa rm size 
increases. 
It is hypo thesized that fa rm size (in terms of gros s sales) varies 
directly with the percent return on investment . The model used can be 
expressed as 
where 
Yi= percent return on investment for the ith observa t ion 
(i = l, 2, ... ' 177) 
Bo intercept coef f icient 
61 = linear coefficient 
xi = gross sales for the ith observation 
ei random error 
The fitted regression equation is 
Yi = 0.204 - 0.00000103x i 
(0 . 030) (0.0000005) 
where the standard errors are in parentheses. The slope of this function 
is negative because s1 is negative. Already one sees a ~ontradi c tion to 
the hypothesis. 
36 
The regression analysis (Table 20) shows that the F- r atio calculated 
for B1 is significant. Since s1 is significantly different from zero and 
has a negative slope, one must conc lude that the percent return on 
investment varies inversely with gross sales. This means the hypothesis 
must be rejected. Furthermore, it means that the added investment result-
ing from gross sales expansion gives diminishing rates of return. 
Table 20. Regression anal ysis using gross sales plus miscellaneous farm 
income as independent variable 
De2endent variable: Percent return on investment 
Variation source DF Mean sguare F-ratio 
SS( Bo) 1 4.6281624 53.10** 
Residual 176 0.086179435 
SS ( 81/ So) 1 0 .34600055 4.09 * 
Residual 175 0 . 084694743 
Total 177 
2. Acres in Qlace 
This section is a continuation of farm size analysis using acres in 
place as a measure of farm size . Acres in place is defined for the pur-
poses of this study as acres owned plus acres rented from others or worked 
on shares from others plus acres operated for others as a hired manager 
minus acres rented to others or worked on shares for the respondent. 
The two hypotheses and their corr esponding regression models as 
presented in the previ ous section are used, but acres in place is substi-
tuted for gross sales. 
The first hypothesis is that middle age farmers reach a growth 
plateau and have little desire to increase acres in place . The fitted 
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regression equation is 
-380 .7 35 + 37.228xi - 0.467xi 2 
(247.052) (12.546) (0.154) 
where the standard errors are in parentheses. The first two derivatives 
are 
37.228 - 0.933xi 
-0.933 
Setting the first derivative to zero and solving the resulting linear 
equation 
37.228 - 0.933xi 0 
one obtains the age of the operator , 
xi 39 . 88 years 
Because the second derivative is negative, this age of the opera t or is 
established as a maximum. Farm operat ors have the maximum acres in place 
at 39 . 88 years of age . 
The regression analysis (Table 21) shows that the F-ratio calculated 
for B2 is significant. This means that the value of B2 is significantly 
different from zero and, therefore, the hypothesis is ac cepted. Farm 
oper ators not only reach an acreage growth plateau, but also the decline 
in acres in place thereafter is significant . 
One might compare these results with those using gross sales as a 
measure of farm size . The maximum gross sales occurred at age 41.82 
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Table 21 . Regression analysis using age of the oper ator as the independent 
variable 
De~endent variable: Acres in 12lac e 
Variation source OF Mean s guare F- r atio 
SS(8o) 1 18314976 696.01** 
Residual 176 26314.270 
SS(B1/ Bo) 1 4767.8242 0.18 
Res !dual 175 26437.391 
SS ( B 2 I Bo, Bl ) 1 232119 . 25 9.19 
Residual 174 25255.309 
Total 177 
whereas the maximum acres in place occurred at age 39 . 88. Fur thermore, 
the decline in gross sales after the maximum was nonsignificant, but the 
decrease in acres in place after the maximum was significant. It appears 
that farm operators would rather focus on livestoc k produc tion after 
middle age than on c r op produc tion. This may be an indic ation that farm 
operators a r e attemp ting to minimize field work . 
The second hypothesis is that large farms (in terms of acres in 
place) have a larger percent r e turn on investment than small farms. As 
discussed pr eviously, percent return on investment is defi ned as net 
income divided by production assets. 
The fitted regression equation is 
Yi = 0.271 - 0.000339xi 
(0.048) (0.000134) 
where the standard errors are in parentheses. 
The re~ression analysis (Table 22) shows that the F-ratio ca lculated 
** 
for ~l is significant. 81 is significantly different from zero and, since 
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81 is negative, there is an inverse relationship between acres in place 
and percent return on investment. The original hypothesis is therefore 
rejected. This analysis gives the same results as when using gross sales 
as the measure of farm size. The added investment gives diminishing rates 
of return. 
Table 22. Regression analysis using acres in place as independent variable 
Dependent variable: Percent return on investment 
Variation source DF Mean sguare F-ratio 
SS ( Bo) 1 4.6281624 53.70** 
Residual 176 0.086179435 
SS ( 81/ Bo) 1 0.53078121 6 . 35* 
Residual 175 0.083638847 
Total 177 
H. Farm Type Analysis 
Recognizing that different farm types do exist, an analysis of 
differen t farm types is included to enable a more specific analysis. Farms 
with greater than 50 percent of total sales from crop sales were considered 
crop farms . Farms with grea ter than 50 percent of total sales from swine 
were considered swine farms . Farms with greater than 50 percent of total 
sales from beef were called beef farms . Finally , since in this study, 
those remaining had greater than 50 percent of total sales from livestock, 
they were designated general livestock farms. 
1. Equity 
Table 23 presents the assets, liabilities, and equity per farm. Of 
the 177 farms surveyed, 62 farms were beef farms, 49 were general 
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lives toc k farms. 38 t•ere swi ne farms . while ~'" ]~· ~8 '' ~' r e.' l 'rOP f:lrms . l 1111· , • 
again the da ta bear out the economi ,· impo rtance of lives tock on 1 01,,•;1 l ;1rms . 
Table 23 . Assets, liabilities, and equity per farm; specified types of 
farms 
Ceneral 
Crop Beef Swine l ives toc k All 
farms farms fa rms farms fa rms 
Fa rms (II) 28 62 38 49 177 
Assetsa ( $) 109678.81 159407.94 96992. 56 137353 . 63 131905.7 5 
Liabilitiesh ($) 20157.50 27636 . 32 14312 .45 24075.1 6 22606.87 
Equity ($) 89521 . 31 131771.62 82680 .11 113278. 4 7 109298.88 
Equity (%) 81 84 86 81 83 
a 
Farm assets and nonfarm assets, owned-entirely and share of 
partially- owned. 
bFarm and nonfarm liabilities. 
The r an ge of assets was from $159,407.94 for beef farms to $96.992.56 
for swine fa rms, and the average assets were $1 31.905.75. Beef farms also 
had the mos t liabilities, $27,636.32, while swine farms had the leas t, 
$14 ,312.45. Percent equity ranged from 86 percent for swine farms to 81 
percent for crop farms and general livestock farms, and the average was 
83 percen t. In dollar terms, one sees the large spread in equity. Beef 
farms had approximately $50,000 mor e equity than swi ne farms. This large 
di f ference existed because beef farms were much larger than swine farms 
in terms of gross sales (Table 24). Beef farms averaged $66 ,095.00 of 
gross sales while swine fa rms averaged $26,869 .18. 
2. Percent return on investment 
Table 24 is a presentation of production assets, net farm income, 
and percent return on investment per farm . Farms with the greatest 
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produc tion nss c t s wer~ the beef fa rms. On such farms produc tion ass e ts 
were $134,450.38. Farms wlLh Lhc s econd highest production assets were 
the genera l livestock f a rms. Swine farms were the least capital intensive 
with produc tion assets of $76,831. 19. Gross sales ranged from $22,829.96 
for crop farms to $66,095.00 for beef farms, and the average was $40,987 . 20. 
Beef farms had the larges t net farm income, $9,016.13, while swine farms 
had the smallest, $6,763 .16. 
Table 24. Produc tion assets, gross and net farm income, and percent 
r e turn on investment per farm; specified types of farms 
Crop 
farms 
Beef 
farms 
Swine 
farms 
General 
livestoc k 
farms 
All 
farms 
Production assetsa ($) 89481.63 134450 . 38 76831.19 118329 .44 110503. so 
Gross salesb ($) 22829 .96 66095 . 00 26869.18 30542.42 40987.20 
Net farm inc omec ($) 7857.14 9016.13 6763.16 8132.65 8104.52 
Turnover ratiod (%) 25 .S 49.1 35.0 25.8 37.1 
Profit margine (%) 34.4 13 . 6 25.l 26.6 19.8 
Re~~::s~:entf (%) 8.7 6.7 8.8 6.9 7 . 3 
~alue of capital owned by the respondent; includes land, buildings, 
machinery, equipment, livestoc k and crop inventories, and farm-supply 
inventories; excludes personal and nonfarm business property . 
bRespondent's share onl y; includes crop sales, lives tock sales, live-
stock product sales, and miscellaneous farm income . 
cThe difference between "total business cr edits" and "total business 
debits ." 
d 
Found by dividing gross sales by production assets. 
eFound by dividing net farm income by gross sales. 
fFound by multiplying the turnover ratio by the profit margin or 
d i viding net farm income by production assets . 
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The above data a r e used to find the turnover ratio and the profi t 
maq!,in. The turnove r r atio i s de rived h~ dividing gr os s s;1les hy produc-
tion assets . The pe r cent o f gross s aJ cs whi ch i s net farm Jncomc is 
known as the pr of it margin . Multiplying the turnover rati o by the profit 
margin equals the per cent r e turn on investment . The larges t per cent 
r eturn on investment was from swine fa rms, 8.8 percent . Even though swine 
f arms had nei ther the highest turnover rat io or profit ma rgin, the percent 
r e turn on investment was highest . This is because neither the turnover 
ratio or profit margin were extremely low. Beef farms enjoyed a high 
turnover rat io of 49.1 percent, but a low profit margin (13 .6 percent) 
resulted in beef f arms having the lowest pe rcent return on investment . 
Crop fa rms also enjoyed a high per cent return on investmen t because they 
had a high profit margin . Of i nte res t is the l ow turnover ratio on 
general lives toc k farms. One might conjecture that this is a r esult of 
engaging in t oo many enterprises rather than concentrating on one or two . 
They are not getting full use out of their existing facilities and not 
spreading the fixed cost over more units . 
Even though swine fa rms had the largest percent r etur n on investment , 
they had the smallest net farm income. The net farm income was small 
because the gross sales were small. One might suggest increasing hog 
production since this enterprise has the largest percent return on invest-
ment . This statement must be qualified because the oppor tunity cost of 
equity cap ital and of operator and fami l y labor have not been included . 
If these were inc luded in the produc tion cost , the percent return on 
i nvestment may change considerably. Therefor e, one cannot suggest 
inc reasing hog production without data pertaining to the opportunity cost 
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of capital and labor. Furthermore , specialized hog production encounters 
size limitations because of disease suscep t ibility , manager ial limitations, 
and labor requirements. 
3 . Capital used 
Tables 23 a nd 24 included cap ital owned by the r espondent. Table 25 
is presented to give some indication of the total capi tal used and includes 
owned capital, rented capital, rent-free capital, and partially-owned 
capital. 
Table 25 . Value of capital useda per farm : specified t ypes of farms 
Landb 
Buildingsc 
Mac hi neryd 
Equipmentc 
Supply inventory 
Crop inventoryf 
Livestock i nventor y 
Total 
Crop 
farms 
( $) 
183761.38 
12429.46 
17434.57 
3594.96 
451. 50 
6027.51 
658 7.32 
230286. 56 
acash not included. 
Beef 
fa r ms 
($) 
143765 .25 
20020 . 01 
17373 .09 
7984 .03 
705. 24 
13938. 86 
33891. 40 
237677.69 
Swine 
farms 
($) 
102060.69 
14517 .23 
14087 . 76 
6442. 26 
42fi.08 
9265 . 88 
19140 . 65 
165940 .94 
General 
lives tock 
f arms 
( $) 
134513 . 00 
16843.06 
15450 .02 
6833 .4 6 
307 . 73 
10292.14 
15675 .93 
199915.13 
All 
f arms 
( $) 
138577.38 
16758.36 
16145.11 
6543 .38 
495.12 
10674.61 
21432.72 
210626.68 
bValue of land owned and ren ted from others minus value of land rented 
to others. 
cValue of buildings owned-entirely, owned-partially, and rented. 
dvalue of machinery owned-entirely, owned -part ia 11 y . and rented. 
eValue of equipment owned-entirely, owned-partially . and rented . 
f Includes value of quantity sealed. 
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Total capital used ranged from $237,677.69 for beef farms to 
$165,940.44 for swine farms, and the average capital used was $210,626.68. 
This gives some indication of the amount of capital controlled by a com-
petitive farmer. One must remember these data are averages and fail to 
indicate the capital needs of the top income getters. The average 
production assets were $110,503.50 (Table 24); therefore, almost one-half 
of capital used was rented, used rent-free, or partially-owned. 
Table 25 also gives the breakdown of total capital used. For all 
farm types, the value of land far exceeded the value of any other type of 
capital. Machinery was next in value on c rop farms, but livestock 
inventories were second in value on beef and swine farms. On general 
livestock farms, buildings were second in value to land . The value of 
buildings used was third in value on crop, beef, and swine farms, while 
livestock inventory ranked third on general livestock farms. 
Of interest is that the value of machinery and equipment combined 
exceeded the value of livestock inventory for all farms . This represents 
a trend toward machinery and equipment being the second highest capital 
need area behind land and buildings. In the past, the value of livestock 
inventory was the second highest capital need area. 
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IV. SUMMARY AND CONCLUSIONS 
The data have shown that livestock was a major source of income to 
Iowa farmers. Livestock sales of $34,899.49 per farm comprised 75.71 
percent of gross sales plus miscellaneous farm income . Hogs and ca ttle 
sales represented 32 . 60 and 64.85 percent of total livestock sales, 
r espec tively. These two enterprises collectively accounted for 97.45 
percent of livestock sales. 
Crop sales of $6,615.24 per farm comprised 14.35 percent of gross 
sales plus miscellaneous farm income. The two major crop enterprises 
were corn and soybeans which together accounted for 91 . 46 percent of 
c rop sales. The value of soybean sales was greater than the value of 
corn sales because of the direct feeding of corn to l ivestock. 
Miscellaneous farm income of $2 , 658 . 35 per farm was 5 . 76 percen t of 
gross sales plus miscellaneous farm income . Average payments under the 
feed grain and wheat program were $1,893.30, thus making these payments 
an important source of income. 
It was found that the value of equipment used was $6,543.38 per farm . 
An average of 25.3 percent of the value of farm equipment used was not 
owned by the respondent. The purchasing of productive ser vices is thus a 
very important alternative to ownership. 
A section on per sonal and nonfarm business proper ty was included 
because of the close tie between farming and family living. It was found 
that 16.20 percent of total assets were in the form of personal and other-
than-farm business property. This showed an attemp t by farm operators to 
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invest in nonfarm earning ventures as a hedge against uncertainty, to meet 
unexpected emerRencies, and for retirement income. 
Commercial banks were found to be the leading source of c redit. An 
average of $7 ,550.05 was borrowed from commerc ial banks, and this was 
33.40 percent of total liabilities. Land contracts and insurance companies 
ranked second and third, respectively, as a source of c redit. It was found 
that fa rm operators do not significantly decrease the use of credit after 
middle age. At the same time, the data showed that farm operators fail to 
increase the use of credit after 45.79 years of age . One must conclude 
that farmers level off the use of credit after middle age. The same 
results were obtained when using real estate liabilities instead of total 
liabilities as the dependent variable except the maximum real estate 
liabilities occurred at 38 . 89 years of age. 
The data showed the extent of heterogeneity on Iowa farms. The top 
29 .94 percent of farms produced 62.97 percent of total sales while the 
bottom 70.06 percent of farms produced 37.03 percent of total sales. This 
has important implications regarding government subsidy and support pro-
grams, the extension service, new technology, and etc. The large operators 
receive the lion's share of the benefits from them. 
Net farm income varied directly with gross sales except for two 
classes. However, percent return on investment varied indirectly with 
gross sales and acres in place . One explanation is that these larger 
farms are investing heavily in the farming operation and are being burdened 
wi th large depreciation and interest expenses imposed on the smaller 
farms . Reported net income is thus reduced . 
47 
Farm size (in t erms of gross sales) did not significantly decrease 
after the operator was of middle age, but farm size (in terms of acres in 
place) did dec rease significantly after middle age. This shows that the 
life of the farm firm closely parallels the life of the household. The 
situation is in contrast to industries organized on a corporate basis , 
in which the firm does not die with the household. 
The last section of this study dealt with an analysis of different 
farm types. Beef farms far exceeded the other farm types in produc tion 
assets, liabilities , gross sales, capital used, and net farm income while 
swine fa rms ranked last in all these a reas except gross sales. At the 
same time, swine farms had the largest percent return on investment. This 
is of interest to beginning farm operators who face sever e capital 
shortages. They can focus on swine enterpr ises where the capital need is 
relatively s mall compared to the other farm types. 
The average amount of farm capital used was $210,626.68. Thus, 
today's farmers must control a large amount of capital to stay competitive 
and to survive. 
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VII. APPENDIX: PRICES USED FOR GROSS SALES 
Hay $19 . 30/ton 
Corn 1 . 01/bushel 
Oats 0 . 65/gushel 
Wheat 1. 29/bushel 
Soybeans 2.49/bushel 
Popcorn 2.60/hundred weight 
Straw 0.50/bale 
Whole milk 4.45/hundred weight 
Butterfat 0.66/pound 
Wool 0.34/pound 
Sweet corn 25.50/ton 
Milo 0.79/bushel 
Corn stalk or shuc k bales 14.00/ton 
Silage 9 .00/ton 
Orchard pr oducts 3 . 00/bushel 
